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2. REPORT TYPE 3. DATES COVERED (From -To) We propose a spectral estimation based on the concept of the evolutionary wavelet spectrum (EWS). This concept addresses both the statistical and non-stationary nature of the problem. The idea is to extend the Wiener-Kintchine theorem, which relates the variance of a stationary random signal to its power spectral density (PSD), to the non-stationary case. The evolutionary wavelet spectrum (EWS) is related to the local auto-covariance (LACV) through the auto-correlation wavelet. Unlike the power spectral density (PSD), which is only frequency dependent, the evolutionary wavelet spectrum (EWS) is both time and scale dependent and this scale dependence can be easily transformed into frequency dependence via the Wigner-Ville Transformation. This spectral estimation technique is perfect for the implementation of the time-frequency map mentioned above.
Status of effort
We have firmly established the theoretical foundations of the Evolutionary Wavelet Spectrum (EWS) concept. Furthermore, we have tested it on some artificial waveforms.
We have also performed the periodogram smoothing. We have inserted this new spectral estimation technique in a communication system and we have compared its performance to that of WDCS. Our finding is that this new spectral estimation technique is superior to the WDCS when one has to deal with non-stationary interferences. The results of the finding are described in our paper titled " An Enhanced Wavelet Domain Communication 
